Molecular cloning and expression of a cDNA of the bovine prostaglandin F2 alpha receptor.
Capitalizing on the significant sequence homology comprising the transmembrane motif regions of known prostanoid receptor family, we targeted the cloning of a cDNA clone for prostaglandin (PG) F2 alpha receptor from a bovine corpus luteum cDNA library. By using several pairs of degenerated primers created from a common motif of transmembrane domains, polymerase chain reaction gave a clone SN463 carrying the homologous sequence, which covered transmembrane motif IV-VI of the thromboxane (TX) A2 receptor. This polymerase chain reaction product was used as a DNA probe for the following cross-hybridization, and a clone BC2211 carrying a 2.2-kilobase pair DNA insert was isolated. This clone encodes a protein of 362 amino acid residues (M(r) = 40,983) with seven potential transmembrane domains and represented significant overall sequence homology to human TXA2 receptor protein (34% in amino acid). Injection of the mRNA synthesized in vitro from the cloned cDNA into a Xenopus oocyte elicited electrophysiological response to PGF2 alpha. Ligand binding displacement in membranes of mammalian COS-7 cells transfected with the cDNA indicated the rank order of affinity of the receptor to PGs: PGF2 alpha > PGD2 > PGE2 > STA2, a TXA2 agonist. PGF2 alpha activated inositol phosphate formation in COS-7 cells transfected with receptor cDNA. Northern blot analysis and in situ hybridization indicated that the PGF2 alpha receptor mRNA is highly expressed and accumulated in corpus luteum. This is the first report on a successful cloning of functional receptor cDNA for PGF2 alpha.